Intrathoracic tumours of carotid body type were identified by Lattes, who reported two cases in 1950. Since then only 10 further cases have been recorded, either because of their genuine rarity or from the infrequency of their recognition. A more complete knowledge of the normal distribution of chemoreceptor tissue should result from a study of such neoplasms, and it is therefore of more than academic interest that these should be classified correctly. TERMINOLOGY Gaffney (1953) , in describing jugular bulb tumours, suggested that their structure was probably that of a chemoreceptor organ. Accepting LeCompte's (1948) view that tumours of the carotid body, which is the best defined and the most adequately studied of the chemoreceptor organs, reproduce in general the structure of the parent tissue, Gaffney further suggested that this group of neoplasms might be designated collectively by the term " receptoma." Mulligan (1950) described as a chemodectoma " a neoplasm consisting of chemoreceptor (chemodector) cells, which are associated with the distribution of parasympathetic nerves and which originate either in the adventitia of blood vessels in structures intimately connected with afferent nerve fibres or which occur along the branches or in the ganglia of the glossopharyngeal and vagus nerves." Lattes and Waltner (1949) preferred " non-chromaffin paraganglioma," the designation " non-chromaffin " to distinguish this type of tumour from the paraganglioma of sympathetic nervous tissue. The term "paraganglion" had been used to include a number of diverse structures ranging from the adrenal medulla to the glomus coccygeum, but, in 1950, Lattes The carotid and aortic sinuses function as pressure receptors, and the neuromyoarterial glomera form well-defined groups which will not be considered further in the present paper. In addition to the different anatomical sites of the larger chemoreceptor organs other points of contrast between groups I and II are summarized in Table I . Willis (1953) stated that the chromaffin reaction varies not only from tumour to tumour but even from one part to another of the same growth, and consequently the term "non-chromaffin " paraganglioma is not ideal. It is, however, in common use and it can include histologically similar growths in the ganglion nodosum and glomus jugulare (Simpson and Dallachy, 1958) , in the peritoneal tissues, groin, and thigh, and in other isolated sites (Smetana and Scott, 1951) . Until the function of each of these different tissues is clarified it seems advisable to restrict the use of the term chemodectoma to tumours arising in organs of which the chemoreceptor activity is well established.
ANATOMY
The distribution of the known chemoreceptor tissue in the head, neck and chest is shown in Fig. 1 . The aortic arch bodies number at least four: (1) Near the pulmonary end of the obliterated ductus arteriosus; (2) near the origin of the left coronary artery; (3) at the bifurcation of the innominate artery or lateral to the origin of the right subclavian artery; (4) on the anterolateral surface of the left side of the aortic arch near the root of the left subclavian artery.
As has already been stressed, not all the chemoreceptor tissue has been accurately charted, and according to Duncan and McDonald (1951) there is no reason why mediastinal tumours should always be situated precisely at the previously reported sites.
PHYSIOLOGY
The chemoreceptor organs are stimulated by oxygen lack, but not until the oxygen tension of the arterial blood reaches a relatively low level. They constitute a protection against anoxia, since the effect of oxygen lack on the respiratory centre is depression rather than stimulation. Schmidt, Dumke, and Dripps (1939) believe that the chemoreceptors do not play a role in the control of respiration under ordinary physiological conditions, but in anoxic states the reflex response of the chemoreceptors is of the highest importance. Comroe and Schmidt (1938) regard the chemoreceptor mechanism as a form of respiratory control which serves as a last line of defence against respiratory failure.
No convincing evidence that non-chromaffin paragangliomas are functional is as yet forthcoming, and it seems unlikely that assistance in diagnosis will be found in abnormalities of respiration or blood chemistry, CASE REPORTS CASE 1.-During necropsy on a 62-year-old man, who died of virus pneumonia in 1958, the tumour was discovered in the pericardium overlying the right auricle. It measured 3.5 x 2.5 x 1.5 cm., the surface was nodular, and on section it was firm, rubbery, and yellowish brown; intersecting bands of fibrous tissue produced a lobulated appearance and a single area of degeneration was present.
The position of the tumour corresponded to that described by Davis and Randall (1954) , and this raises the interesting possibility that this is yet another normal site for chemoreceptor tissue.
Microscopic Appearances.-The cells were loosely arranged in large masses subdivided by strands of fibrous tissue (Fig. 2) . The vascularity of the growth was striking; the larger vessels ran in the supporting stroma, but a number of dilated sinusoids were present amongst the cells, as were innumerable small vascular spaces ( Fig. 3) : some of the walls of the latter showed early hyaline change. Generally the vessels were thin walled and were in close contact with the tumour cells, which tended to be grouped around the blood spaces or to form small alveolar structures; these were well demonstrated by silver impregnation, the Grossly, the surgical specimen was a lobulated solid tumour measuring 7 x 6 x 5.5 cm. It was a greyishbrown colour when fixed and section revealed firm, fleshy tissue flecked with areas of haemorrhage.
Microscopic A ppearances. -The structure was essentially the same as that described in Case l; the most obvious contrast, however, was the very advanced hyaline change ( Fig. 10 ) which had occurred around the vessels. These appearances were very like those of Lattes' third case (Case 1, Table lI ) and they were considered to be later stages of the process noted in the first case now described. The two cell types were again present (Fig. 11 ) and the reticulin pattern was similar (Fig. 12) , though the alveoli tended to be smaller than those of the first neoplasm; an origin from an aortic arch body was presumed.
The salient features of the two cases now reported and of 12 others traced in the literature are summarized in Table I1 Other malignant lesions to be considered are those arising in nervous tissue, primary and secondary tumours of mediastinal lymph nodes, and single pulmonary metastases. Non-neoplastic but space-occupying lesions, such as intrathoracic goitre and aortic aneurysm, come into the differential diagnosis of radiological shadows in this area, while simple tumours to be distinguished include lipoma, fibroma, chondroma, myxoma, dermoid and other cysts, and benign neurogenic tumours. Similar radiological appearances can be produced by a bronchial adenoma, and this may present diagnostic difficulties even under the microscope; Heppleston (1958) considered that the intrapulmonary tumour which he reported could not be distinguished with certainty from a bronchial adenoma of unusual type. This comment prompted a review of the 18 bronchial adenomas recorded in this department since 1947, and in two of these there were certain histological features which resembled those of a nonchromaffin paraganglioma (Figs. 13, 14, 15, and 16) . Both these tumours presented as pedunculated growths within large bronchi and in neither instance was there reason to alter the original diagnosis. In this connexion it should be noted that LeCompte (1948) , in his discussion on the histological appearance of carotid body tumours, used the expression " adenoma-like " to describe onie group of cases. He recognized a "usual type," an "adenoma-like" and an "angioma-like" structure, but felt that in spite of these variations the fundamental pattern appeared to be the same, a group of chief or epithelioid cells surrounded by a. more or less abundant vascular stroma.
HISTOLOGICAL FEATURES.--FoUr main features are to be sought in establishing the histological diagnosis of non-chromaffin paraganglioma.
Vasuilarity.-Thi-s is often so intense as to suggest at first glance that the tumour is angiomatous in nature. The blood spaces may be large or small, the walls ill-defined or quite well developed. A peculiar hyaline change around the vessels may be diagnostically helpful but is unexplained ; it is not accompanied by ischaemic effects such as cellular degeneration or replacement fibrosis.
Alveolar Str"clure.-The extent to which this is developed varies. At its greatest, the tumour is divided into large, solid alveoli separated by broad bands of collagen in which run the main blood vessels. Within these alveolar formations the cells are often grouped in clusters of 12 to 20, and this arrangement is best demonstrated by reticulin staining.
Reticulin Pattern.-Characteristically, the reticulin fibres surround nests of up to a score of cells, but do not pass between the individual components. Often the reticulin strands appear to radiate outwards from the blood vessels, and Gillis, Reynolds. and Merritt (1956) referred to a "basket pattern produced by the interweaving fibres. This typical arrangement has been found in 12 of the 14 cases listed in Table 11 , while in the other two reports this technique is not mentioned.
Cell Morphology.-In size and number the predominant cell is polyhedral with pale oxyphilic and finely granular cytoplasm; the borders are often frayed. The nuclei are large, round, or oval, and they stain lightly with basic dyes and have an open chromatin network. In addition to this "epithelioid" cell, Burman (1956) has described smaller cells which are fewer in number but nevertheless quite constant components of these tumours; their most obvious feature is an eccentric, deeply staining nucleus.
No positive chromaffin reaction has been reported in any of the cases reviewed. Haemosiderin pigment was identified in the tumours described by Lattes (1950) and by Mendelow and Slobodkin (1957) . Nerve fibres were also noted by Lattes, but Heppleston stated that they were absent from the tumour he examined. No nerve tissue was found in the present cases, the chromaffin reaction was negative, and no intracellular glycogen was demonstrated either by the periodicacid-Schiff reaction or by Best's carmine. Small amounts of haemosiderin were visualized by the Prussian blue method in the first tumour only; the pigment was confined almost entirely to the fibrous septa. 
SUMMARY

